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which is adjustable. When the instrument is adjusted so that
the magnetic needle is perpendicular to the earth's field and the
weight arm is horizontal, it becomes unstable and has a theoreti-
cally infinite sensitivity and a practical sensitivity limited by
mechanical factors, principally the bearings. Its sensitivity can
be controlled readily by adjusting the angle between the needle
and the weight arm to a position slightly different from that for
the unstable condition Its actual maximum sensitivity "s about
one scale division for a 87 change in magnetic intensity.1 This
instrument has been used to some extent in geolog'cal explora-
tion. However, its sensitivity and dependability are not so
great as are those of the field balances described below, and the
quantity measured (i.e., the variation in total intensity of the
'earth's field) is not so readily interpreted in terms of geologic
structure as are the vertical or horizontal component measure-
ments. Therefore, the application of this instrument to oil
prospecting has been very limited and is almost negligible in
comparison with that of the magnetic field balances.
MAGNETIC FIELD BALANCES
Nearly all the geophysical prospecting for oil by the magnetic
method has been done with the Schmidt type magnetic field bal-
ance. This balance consists essentially of a permanent magnet
(actually a pair of magnets) pivoted on a horizontal knife-edge.
The vertical magnetometer is arranged so that the magnets are
horizontal and measures variations in the vertical component of
the magnetic field. The horizontal magnetometer is arranged
so that the magnets are vertical and measures variations in the
horizontal component of the field. The measurements of vari-
ations in vertical intensity are somewhat easier to make and
usually are simpler to interpret, so that the vertical magnetometer
has been used much more extensively than has the horizontal
magnetometer. Nearly always in connection with oil prospect-
ing a "magnetic survey" refers to one in which variations in
the vertical component only of the earth's magnetic field are
measured.
THEORY OF THE VERTICAL MAGNETOMETER
The moving system of a vertical magnetometer consists essen-
tially of a.pair of bar magnets, carrying a mirror, balanced on a
i Steam, 1932, p. 179.